The management of recurrent tricuspid regurgitation after tricuspid valve repair in patients with Ebstein anomaly is difficult, and tricuspid valve replacement is most commonly performed in such patients. We report two cases of recurrent tricuspid regurgitation in patients with Ebstein anomaly that were successfully re-repaired using the cone technique. The cone repair technique is a useful surgical method for reconstructing a competent tricuspid valve, and can be applied in patients who have undergone previous tricuspid valve repair. (Fig. 1A) .
CASE REPORTS
Echocardiography showed the typical features of Ebstein anomaly, but the patient also had a completely obliterated atrialized portion of the RV and reduced true tricuspid annulus size. The septal and posterior leaflets were displaced into the RV and were attached to the ventricular wall. Although the leading edge of the anterior leaflet was mobile, its basal portion was tethered to the right ventricular wall. Severe TR was observed from the apically displaced coaptation site. The right atrium was dilated. The anteroposterior diameter of the true tricuspid annulus was 26 mm (Fig. 1A) .
Although the patient was relatively asymptomatic, surgical repair was indicated for severe TR and right atrial dilatation.
The operation was performed through a redo median sternotomy. Under cardiopulmonary bypass and cardioplegic myocardial protection, the tricuspid valve was approached through an oblique right atriotomy. We noted that the atrialized RV had been horizontally obliterated in the previous operation, and that the stitches for the circumferential plication annuloplasty had been placed along the anterior annulus of the tri- The right atrium and ventricle were dilated ( Fig. 2A) .
The operation was performed under conventional cardiopulmonary bypass and cardioplegic myocardial protection.
We noted that the atrialized portion of the RV had been pli- procedure with cryoablation and tricuspid valve repair, the anterior leaflet was detached from the annulus, and the posterior leaflet was surgically delaminated from the myocardium.
Although the septal edge of the anterior leaflet was able to be mobilized, the septal leaflet was too small to be dela- [2] [3] [4] . In contrast, the cone repair technique creates a cone-like valve structure that allows leaflet-to-leaflet coaptation, resembling the normal tricuspid valve [5] . This procedure has been clinically shown to lead to lower morbidity and mortality, with a low incidence of tricuspid valve replacement or reoperation [6, 7] .
The most important part of the procedure involves the surgical delamination of the available leaflet tissue. In case 1, the posterior and septal leaflets were successfully delaminated and incorporated into the leaflet cone to build a competent and non-stenotic valve. In case 2, the anterior leaflet was large and mobile, while the septal leaflet was too small to be incorporated into the cone structure. It may be assumed that the lack of adequate leaflet tissue was the reason for the mild post-repair tricuspid stenosis. Although no surgical treatment was necessary for tricuspid stenosis in this patient, a bidirectional cavopulmonary shunt can alleviate significant stenosis by reducing systemic venous return into the right atrium [8] .
Another major aspect of the cone repair procedure is the vertical plication of the atrial portion of the RV to obliterate The feasibility of the cone technique for tricuspid valve re-repair has already been shown by Dearani et al. [9] . In the present cases, the cone technique for tricuspid valve repair was successfully performed, and postoperative echocardiography confirmed the presence of competent tricuspid valves at the true annulus level. Therefore, both patients were able to avoid valve replacement, and their NYHA functional classes improved. Furthermore, no deterioration of tricuspid valve function was observed in either case over a year of follow-up.
In conclusion, the cone repair technique is useful for reconstructing a competent tricuspid valve in patients with
Ebstein anomaly, and is feasible even in patients who have undergone previous tricuspid valve repair.
